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By B. J. KRUGER 
INTRODUCTION· 
The optimal level of fluoride in a fluoridation scheme is directly related to 
the fluid intake. Optimal levels used in the United States of America have been 
derived either from copying successful "natural" levels or by using the estimates 
obtained by Galagan (1953, 1957) .  As a result, any area in North America can 
fluoridate at a level adequate for its temperature and humidity. 
The mildest known form of a toxic effect from fluorine ingestion is mottled 
enamel, and obj ectionable forms of this mottling seem to be associated with a daily 
intake exceeding at least 2 mgms. In communities in America with climate similar 
to those cities examined by Dean (1946) , the recommended level for artificial 
fluoridation is 1 p.p.m.* and caries evaluation studies which have been made would 
indicate that this is a satisfactory level for controlling dental decay. There is no 
associated "objectionable" mottling at this level. However, while a high level of 
fluorine in a water supply can be cited as one cause of enamel mottling, there are 
at least three other known circumstances in which enamel mottling might be met. 
They are: 
(i) Consumption of foods with high fluorine content, e.g., tea [Harrison 
(1950) , MacFarlane (1953) ,  Ockerse (1954) ] ,  and fish [Sognnaes (1941) 
and Sognnaes and Armstrong (1941)]. 
(ii) Malnutrition, superimposed on what would otherwise be considered to 
be a sub-mottling dose. [Pandit, Raghavachari, Rao and Krishnamurti 
(1940) , Murray and Wilson (1948) , Massier and Schour (1952) , and Cox 
(1954)]. 
(iii) A high intake of water-even if the fluorine content is below 1 p.p.m. 
[Dean (1951) , Galagan (1953) , Galagan and Vermillion [1957)]. 
American fluoride levels cannot necessarily be applied in other parts of the 
world-particularly when information on these three factors is not available. 
In Queensland, Australia, for example, where tea drinking is popular, there 
are no published reports on the amount of tea drinking by children under eight 
years! of age. Secondly, there are areas in Queensland with climatic ranges outside 
those studied by Galagan in the United States of America. This study attempts 
to supply some of this missing data by reporting a survey of the fluid intake of 
some Queensland children under eight years of age. 
* p.p.m. = parts per million. 
tit is during the first eight years of life that enamel forms on all permanent teeth (except 
the third molars). An average Australian infusion of tea may contain up to 1 p.p.m. of fluorine 
(MacFarlane, 1954) . 
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REVIEW OF LITERATURE 
McClure (1943) estimated the daily water requirement of the average adult 
by the method of Adolph (1947)-1 ml. per calorie in the diet. This he calculated 
to be about 1200-1600 mls . (2 .5 to 3.4 pints) daily. Other figures quoted by McClure 
(1943) are: Macy (1842) 8 to 12 year olds-1658 mls. to 1745 mls. (of this 449-568 
mls. was ingested as drinking water); Richter and Brailey (1929)-2400 mls. for 
adult male; White House Conference (1932)-1 to 18 year olds-1 100 to 2700 mls. 
Most of these are not applicable to determining optimal fluoride levels because 
of the age groups studied, yet the estimate of McClure seems to have been widely 
quoted and apparently accepted (though he, himself, may not have intended this). 
In the study by Dean which established a satisfactory fluorine level at 
1 p.p.m. , the twenty-one cities examined were all in the Midwest of the United 
States, near Chicago. In instituting fluoridation in any other community in this 
general mid-west area, it was relatively unimportant to know if McClure's estimated 
figures (1200-1600 mls. )  were correct or not. Adopting 1 p.p.m. was all that was 
necessary for optimal fluoride protection. But in different climatic zones, accurate 
knowledge of fluid intake is very important, if the correct optimal fluoride level 
is to be calculated. 
As early as 1943, Arnold suggested that less than 1 p.p.m. might be satis­
factory in very warm areas, because of increased water consumption. However, 
by 1950, there still was not available any reliable guide as to "how much" less 
than 1 p.p.m. would be suitable for a particular �:;ub-tropical area. This was realised 
by Stadt and Phillips in 1950 when fluoridation was being considered by Charlotte, 
North Carolina (mean annual maximum temperature of 60° to 62° F. ) . They 
investigated "possible water uses which might serve as a reliable index of seasonal 
variations of water consumption ". Stadt (1954) reported that water consumption 
by soft drink manufacturers was directly related to seasonal variation, and using 
this information he produced a schedule of seasonal fluoride levels for Charlotte. 
This has been used since March, 1950, "as a preliminary approach " until "more 
specific information is available on seasonal variations of water consumption at 
Charlotte ". Dean (1951)  reported that 0 .5 and 0.7 p.p.m. in two Georgia towns 
(mean temperature of 68° F. )  produced the same degree of prevalence of mottling 
that would be produced by approximately 1 p.p.m. in the mid-west U.S .A. area 
(mean temperature of 49° F. ) .  At that time, Dean suggested that where climate 
influenced fluorine intake by varying the water intake, one practical method of 
determining the optimal level would be to use a biological test-"that is, a con­
centration of fluorine ion incapable of producing a community index of fluorosis 
of border line magnitude."  
In  1953, Galagan used this test and the associated D.M.F. index to  determine 
an optimal fluoride level for warmer climates. The specific measurement of endemic 
dental fluorosis showed a direct relationship with the fluorine concentration, while 
the record of the D.M.F. showed an inverse relationship with the fluorine 
concentration. 
Galagan compared data from lO of the 21 Mid-west cities of Dean (50° F. 
mean annual maximum temperature) with 6 Arizona communities (70° F. mean 
annual maximum temperature) .  While the figures from each group were from 
different examiners, the comparison of the data collected by the two tests indicated 
that the children living in areas with a mean annual temperature of 70° F. con­
sumed approximately twice as much water as children in areas with a mean annual 
temperature of 50° F. In view of this, Galagan (1953) suggested that fluoride 
concentration should be adjusted to climatic conditions and that if l.O to 1 .2 p.p.m. 
were optimal for the mid-west (50° F.), then 0.6 would probably be equally satis­
factory for areas similar to Arizona (70° F.) . 
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Further excellent and careful work on fluid intake has been published by 
Galagan for the various climatic zones in the United States of America: from zones 
with annual maximum temperatures 50° F.-53. 7° F. to zones with temperatures of 
79.3° F.-90.5° F. Galagan, Vermillion, Nevitt, Stadt and Dart (1957) conducted 
a questionnaire survey of fluid intake over a one-year period by children 1-10 years 
of age living in two areas in California. They found that under normal living 
conditions, water intake increased directly with temperature increases, and they 
presented an equation which expressed the relationship between maximum tempera­
ture and water intake. Galagan and Vermillion (1958), using this relationship 
equation, derived a second formula from which the optimal level of fluoride for a 
particular area could be calculated. Since the only unknown in these formulae 
was the mean annual maximum temperature, a table was prepared giving the 
optimal levels for the various ranges of mean maximum temperature. 
Striffier (1958) supplemented Dean's original "D.M.F.-fluoride concentra­
tion" graph, and suggested that separate graphs be formulated for cool, average 
and warm climates. 
In Australia, the National Health and Medical Research Council has published 
a report on water consumption (1954) in which there appears a table of recom­
mended safe estimates of fluorine levels for water supplies in the various temperature 
zones of Australia. The report stipulated that more information was necessary 
before a final opinion could be given as to the safe level of fluoridation of water 
supplies under all Australian conditions. Realising that this information would 
take time to collect, and since some Public Health Authorities might wish to proceed 
with fluoridation schemes, the Committee made its provisional recommendations. 
These provisional figures of the National Health and Medical Research Council 
agree closely with those recommended by Galagan (1953) but, of course, in each 
case the same basic assumptions were made from previous studies. The National 
Health and Medical Research Council report also pointed out the possible contribu­
tion of fluorine from tea drinking-a factor which might modify the recommended 
fluorine level in a water supply. Unfortunately very little is known at present 
about tea consumption by children up to eight. 
Tea Consumption 
Harrison (1950) found that tea infusions contained from 0.46 to 0.91 parts 
per million of fluorine and that from 0.45 to 0.93 mgms. of fluorine per day may 
be contributed to the diet by tea. 
The National Health and Medical Research Council report (1954) cites 
unpublished work by MacFarlane (1953) as showing that 2 .5 parts per million is 
the highest fluorine content likely to be encountered in Queensland with the India 
and Ceylon teas sold at present, but that concentrations of 4 parts per million 
could be expected if China teas were re-introduced. 
Cohen (1954) quotes Ockerse as finding 5 parts per million in tea brews 
prepared by Asians living in Kenya, South Africa. Ockerse had previously noted 
(1953) that enamel mottling in the Rift Valley of Kenya was much more prevalent 
and more severe in the Asian children than in the African children living there. 
The only factors which Ockerse believed might be responsible for increasing the 
susceptibility to fluorosis were the lack of first class protein and the high intake 
of carbohydrate by the Asians. The source of fluorine was tea. 
It would therefore be important to know the tea drinking patterns of children 
under eight years of age and further to consider what allowance would be necessary 
in proposing a satisfactory fluoride level for the water supply of a tea drinking 
community. 
48 B.]. KRUGER 
Neumann {1957) surveyed a group of children under six and showed that 
tea and coffee drinking were of no significance in this age group in the United 
States of America. 
In studies of English children, Wright {1936) and Widdowson {1947) claim 
that tea is by far the most common beverage drunk, but neither supplied figures 
on the amounts consumed. Bransby and Fothergill {1954) showed that tea was 
commonly consumed by children but milk was the major drink (ratio of 5 : 3) . 
The National Health and Medical Research Council report in Australia (1954) 
quotes unpublished work by MacFarlane (1953) as showing that up to 12 .0 mg. 
of fluorine per day could be derived by an adult from tea. A recent study in 
Australia by Crosby and Shepherd (1958) showed that "while tea would not be a 
significant source of fluoride to the child population, it could provide a considerable 
daily intake of fluoride to the adult population, of the order of one milligramme 
per day in summer ". In the kindergarten group studied by Crosby and Shepherd, 
the mean tea consumption figures were 35 mls. in the winter and 53 mls. in the 
summer, whereas the adult summer intake level was between 700 mls. to 1 litre 
per day. 
Milk Consumption 
Exner (1955) says that "a basic postulate in the case for fluoridation is 
that people drink approximately the same amounts of water. " This postulate 
certainly has been inferred by some articles promoting fluoridation; for example, 
Pearlman {1953) claims that "many children consume relatively large quantities 
of milk . . .  the intake of water, though it may be somewhat irregular, is less 
variable than other items in human nutrition. " 
However, in a questionnaire survey of 312 children (under six years of age) 
Neumann (1957) found that tap water consumption was much more variable than 
milk consumption. The mean daily water consumption was 294 mls. and the mean 
daily milk consumption was 840 mls. However, the water consumption showed 
greater variation than milk, the difference between the means of the lower third 
and upper third being 85 mls.-618 mls. for water, and 647 mls. -1005 mls. for milk. 
Beal (1958) has shown that milk consumption reaches a maximum at 6 
months of age (27 ozs. milk = median value) drops to its minimum at 2! to 3 
years of age (16 ozs. milk = median value) and then increases again up to 6 years 
of age. Beal also found that the range of intake was very wide, e.g., 3 ozs. to 32 
ozs. for the median value of 16 ozs . 
Bransby and Fothergill (1954) in a pilot survey of the consumption of fluids 
by adults and children (5-14 years) found that milk was the major drink for children 
(average weekly intake between 102 and 127 ozs. ) , but the report did not indicate 
whether milk consumption was more variable than water consumption. 
In a previous English study, Widdowson (1947) found that between 1 and 
10 years of age the average milk consumption fluctuated between 450 mls . and 
540 mls. per day with a range of 85 mls.-1079 mls. 
The National Health and Medical Research Council report (1954) assumed 
an average daily intake of 600 mls. milk by an 8 year old child. 
In the 3-year to 5-year old kindergarten group of Crosby and Shepherd 
(1958) the mean daily milk intake was 362 (winter) and 369 (summer) , but ranged 
from 0 to 840 in winter and 0 to 1 130 in the summer. 
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METHODS 
It was decided to obtain fluid intake data from children between six and 
eight years of age living in three different climatic areas in Queensland : 
1 .  tropical coastal (humid) zone; 
2. tropical inland zone ; 
3. sub-tropical coastal zone. 
The representative towns of similar size that were selected were Innisfail, Longreach 
and Nambour respectively. 
Mean annual maximum temperatures over a five year period for these three 
towns are recorded as : 
Innisfail : 
Longreach: 
Nambour : 
84.2, 82.3, 81 .9 ,  82.4, 82.4° Fah. 
89. 1 ,  87 .5,  86.8, 84.8, 89.9° Fah. 
77 .9, 76.5, 77.4, 77 .2 ,  78.7° Fah. 
It was appreciated that there were a number of disadvantages to the obtain­
ing of data from a questionnaire on the intake of items of diet (Cathcart, 1931). 
However, most surveys on fluid intake have used some form of questionnaire blank. 
Furthermore, whenever a person is aware that he is being studied, there is often a 
tendency to "improve" the figures recorded-and this bias will occur regardless of 
the expense or accuracy of the measuring method. 
Bransby and Fothergill (1954) compared three methods of collecting informa­
tion by questionnaire. They found that data obtained by interview had a lower 
average value than those obtained from the same persons by means of a written 
record. In the weekly samples the average values for the first day were higher 
than those for the other six days. They found, further, that variation in consump­
tion between individuals was much greater than that between either record days 
or calendar days. 
Daily records were probably higher than average, yet mean daily intakes 
calculated from a weekly record were too low because of the influence of fatigue 
on the recording at the end of the week. 
Bransby and Fothergill (1954) believed that true figures could only be 
obtained from a combination of daily and weekly records and suggested 100 daily 
and 25 weekly records for each age group in each area studied. 
For this present survey, staff was not available for interview collection. 
It was decided to collect the information by written questionnaire, by asking the 
mother of each child selected to measure and record the fluid intake. It was 
proposed to use the following simple measuring method: 
"List the quantity of any particular fluid consumed as so many or so 
much (fraction) of a cup or glass. Indicate the number of these cups per 
pint (e.g. 3f) . This can be done by filling the cup to the usual 'full' level 
and pouring into a pint milk bottle or kitchen pint measure." 
It was planned to convert the total figures obtained (in pints) into millilitres. 
An experiment was devised to test the accuracy of this measuring method. 
Nine drinking vessels were obtained, ranging in content from approximately 130 
mls. to 210 mls . Twenty-six women were asked to assist. Individually they were 
asked to measure the contents of each of a number of vessels by the "pint measure 
method" (described above) , and also by the "graduated cylinder method" (by 
pouring a "full" cup of water into a graduated cylinder and reading directly the 
number of millilitres) . Fourteen of the women measured nine vessels each, one 
measured eight of the nine vessels, and the remaining eleven measured only six 
of the nine vessels. 
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Since the results (see Table I and discussion) showed less than a 1 per cent. 
error involved in the pint measure method as compared with the graduated cylinder 
method, the pint measure method was used in the present study. 
It was hoped to have one hundred 6-8 year old children from each of the 
three towns. The School Health Service selected the schools in each town and 
arranged the sampling technique. 
FIGURE l 
SURVEY ON FLUID INTAKE OF CHILDREN 
The request is made to record as accurately as possible the fluid intake of your child 
over a three day period (each day to be recorded separately .in the space below) . It would be 
greatly appreciated if you could assist in this matter and supply the following information:-
!. Give your answers in cups or glasses or pints. If you use a cup for drinking purposes 
or for measuring liquids, state the number of cups which make a pint. Similarly for those 
drinks where a glass is used, estimate the number of glasses which make one pint. This can 
be easily done by filling the cup or glass to the usual "full" level and pour into a pint milk 
bottle or a kitchen pint measure. Place the number of cups to make a pint (e.g. 3!) in Square A, 
and the number of glasses in Square B. Since cups and glasses vary, this conversion to pints 
is requested so that figures from different children can be compared. 
2. Estimate the amount of water and milk separately consumed in foods prepared, e.g.,  
stews, milk puddings. For example, if a pint of water has been used in a stew, and your child 
eats one-quarter of the stew, then :1 pint of water is listed in the water square under "Fluid 
in Food". Similarly with cups or pints of milk in puddings. 
3 . If your child drinks white tea, approximately estimate the proportions of tea and 
milk used. For example, l/6 cup or ! cup milk will be listed in milk column and 5/6 cup or 
! cup tea will be listed in tea column. 
No record of the child's name is required, but it is important to give the other particulars 
relating to sex, age, birthday. 
Birthday 
A. Number of your 
"cups" in a pint= 
l 
Days of Week 2 
3 
B. Number of your 
"glasses" in a pint= 
l 
Date 2 
3 
TYPE OF DRINK FLUID IN FOOD 
Day 
First 
Day 
Water Milk I' Soft Milk Coffee 
--�-Tea 1:11 Drinks , , Cocoa ' Water Milk j etc.  etc. I ---- -
�--- - -- ��-- - --
--�--- --1-!1 1---- 1·---
-
1--- - , ---� �;- ---�---
s��;d ��-
-
-
-
_
-_--__ - ��
�
- -
_ 
J�---
--- ��--���-=��=--- =�--
==="=: ===='==-=====:  - - II I 
1--�-'1�---��. -=- ---��-----_ 
Third 
Day 
Brand of tea used (if child drinks tea) 
Number of level teaspoons used for each brew 
Number of cups of water used for each brew 
Length of time allowed to stand before pouring 
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The Schools' headmasters distributed the .blank questionnaires and they 
returned the completed forms through the School Health Service. Figure I is a 
copy of the questionnaire used. 
Questionnaires were forwarded to collect fluid intake data in winter (1956) 
and summer (1957) . . 
In early winter of 1956 a daily questionnaire survey was also conducted 
in Brisbane (sub-tropical coastal zone) . The children were not selected from schools, 
but were all patients attending for operative or orthodontic treatment at the 
University Dental Clinic. Excellent co-operation was obtained from those who 
were asked to help (85 children aged between 6 and 8 years) . 
TABLE I 
The accuracy of the "Pint Measure" Technique when compared with the 
� "Graduated Cylinder" method. 
I 
F (total values 
T (total "true" in mls . con-
Recorder value in mls. verted from 
by graduated "cups" per 
cylinder) pint) 
1 1344 I 1412 2 974 1034 
3 1568 1607 
4 1410 1442 
5 1093 1057 
6 1534 I 1560 
7 1401 1370 
I 8 1 050 1039 I 9 1096 1049 
I 10  852 830 11 902 937 I 
12 942 943 
1 3 980 969 
14 1080 1040 
15 1006 1023 
16 994 1030 
1 7  1 677 1649 ' 1 8 1478 1487 
19 1392 1 384 I 20 I 1451 1533 I 21 1484 1462 
22 1470 1499 
23 1528 1 5 1 3  
24 1486 1525 
25 1576 1632 
26 1550 1578 
I TOTALS 33318 33604 I 
Estimate of mean personal error in measuring 
Estimated S.E. of one person, one reading 
No. of I "cups" 
measured 
I by each recorder 
8 
6 
9 
9 
9 
6 
9 
6 
6 
6 
6 
6 
6 
6 
6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
200 I 
�(F-T) 
�n 
286 
200 
1.4 
F-T 
total 
error 
+ 68 
+ 60 
+ 39 
+ 32 
- 36 
+ 26 
- 3 1 
- ll 
- 47 
- 22 
-- 35 
+ 1 
- 1 1 
- 40 
+ 1 7 
+ 36 
- 28 
' 9 T 
- 8 
+ 82 
- 22 
+ 29 
- 15 
+ 39 
I T 56 
+ 28 
+286 
Adjusted 
error 
F-T ----
vil 
+ 24.04 
+ 24.49 
+ 1 3.00 
+ 10.67 
- 12.00 
+ 10.61 
- 10.33 
- 4.49 
- 19. 1 9  
- 8.98 
+ 14.29 
+ 0.41 
- 4.49 
- 16.33 
+ 6.94 
+ 14.70 
! - 9.33 + 3 .00 
- 2.67 
+ 27 .33 
- 7 .33  
+ 9.67 
- 5.00 
I T 13.00 
+ 18.67 
I T 9.33 ' 
I +100.01 
I 
J (adjusted error)2 -'---0..,2;-;;6:-------''---
J 4675.29 26 
v 1 79 .818 
± 13.4 
Adjusted 
error2 
577.92 
599 .76 
1ti9.00 
1 1 3.85 
144.00 
112.57 
106.7 1  
20.16 
368.26 
80.64 
204.20 
0.1 7 
20.16 
266.67 
48. 1 6  
I 216.09 87 .05 
9.00 
7 . 13 
746.93 
53 .73  
93 .51  
25.00 
169.00 
i 348.57 I 87.05 I 
I 4675.29 
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It was not possible to collect fluid intake figures for pre-school children in 
Longreach, Nambour and Innisfail. However, with the co-operation of the Creche 
and Kindergarten Association of Queensland and the directors of a number of 
affiliated kindergartens in Brisbane, some data were obtained for 3-5 year old 
Brisbane children. 
RESULTS 
The results of testing the accuracy of the pint measure method are listed 
in Table I. The two sets of measurements made by each woman were totalled. 
TABLE II 
Regression of D on T, where T 
D 
"true" value (graduated cylinder) 
F-T, F being "false" value (pint measure) 
I T "T" I F "F" 
in mls. u nits) to mls. units) 
D 
(F-T) 
(D)" "T"D I Measure (working (' 'T") 2 (Converted (working 1--- -- -1 , o_ o_o _ 1 _____ 1 fr_o_ m_p_in_t_ s)_ 1 __ ( -_ 1_,o_ o_o)_ : ----- :--- -l-----l 1344 
I 
+ 344 1 1 8336 141 2 + 412 + 68 4624 + 23392 
I 974 - 26 676 1034 + 34 + 60 3600 - 1 560 
. 1568 + 568 322624 1607 + 607 + 39 152 1  + 221521 ! 1410 : + 410 168100 1442 + 442 + 32 1024 + 1 31201 
! 1093 + 93 8649 1057 + 57 - 36 1296 I 3348 
II 1534 + 534 285156 1560 + 560 + 26 676 I + 1 3884 I 1050 + 50 2500 1039 + 39 - 1 1  1 2 1  - 550 1401 + 401 160801 I 
1 370 + 370 _ 31 961 _ 12431 
1096 + 96 9216  1049 + 49 - 47 2209 - 45121 
852 - 148 21 904 830 - 170 - 22 484 + 32561 
902 1 - 98 9604 937 - 63 + 35 1225 - 3430!: 
942 - 58 3364 943 - 57 + 1 1 - 581 
980 - 20 400 969 - 31 - 1 1  121 + 220 ' 
1oso + so 640o 1040 + 40 - 40 16oo - 32oo ! 
1006 + 6 36 1023 + 23 + 17 289 + 102 
994 - 6 36 1030 + 30 + 36 1296 - 21 6' 
1677 + 677 458329 1649 + 649 - 28 784 - 1 8956. 
1478 + 478 228484 1487 i + 487 + 9 8 1 + 4302 
1392 + 392 153664 I 1384 + 384 _ s 64 - 3136 1451 + 451 203401 I 1 533 + 533 + 82 6724 + 36982 1484 + 484 234256 1462 + 462 - 22 484 - 10648 
1470 + 470 220900 1499 + 499 + 29 841 + 1 3630 
1528 + 528 278784 151 3  + 513 - 15 225 - 7920 
1486 + 486 236196 1525 + 525 + 39 1521 + 18954 
1576 + 576 331776 1632 + 632 + 56 3136 + 32256 
1550 + 550 302500 1578 + 578 + 28 784 + 15400 
__ 
3
_
3
_
3
-
1 8
-- �
�
--
+73
_
1
_8-l- 3
-
76
_
6_09_2_ 1--33_ 6_ 0_4 _1 +7604 1 +286 35692 +127685 1 
128 1 .46 11  
Slope of regression line of  D on T 
Slope of regression line of T on D 
Equation to regression line (D on T): D-11  
Equation to  regression line (T on D):  T - 1281 .46 
i5 
0.00028 
1 .45 
0.00028 T-0.3588 
1.45 D - 15.95 
r 
= c9_v_.-'(,_T_.D_.) 
(JT . (JD 
0.02 
i5 Significance of :5: t = 1 .554 (d.f. 25) CJD/ 
V-n­
not significant 
(0.2 >P >0.1 ) 
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The total graduated cylinder figures were regarded as the "true" content and 
designated T. The pint-measure figures, being tested for accuracy against T, were 
regarded as "false" and were designated F. The total error in measurement was 
thus F-T. Since different numbers of vessels were calibrated by each woman, 
each individual error was adjusted by dividing by ,;-n. Table I shows that 1.4 
mls. is an estimate of the mean personal error involved in measuring, and an 
estimated standard error for any one person's reading any one vessel content is 
± 13.4 mls. 
Figure 2 shows the regression lines of D plotted against T (D = F-T) . 
Table II supplies the calculation of the slope of this regression line and the correlation 
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Lines of regression of Don T and Ton D, where D= F-T. T = "true" content as measured 
with a graduated cylinder. F = "false" content as measured with a pint measure (and by 
conversion into millilitres). 
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coefficient r. The t value ( = 1 .55 for 25 degrees of freedom) is not significant 
(0.2 > P > 0. 1) indicating no calibration error law, i.e., any error present does. 
not depend on T. The lines of regression (Figure 2) support this graphically. 
The returns from the schools did not reach the proposed number. In the 
winter questionnaire response, the following numbers were returned: 
Summer returns were : 
Longreach 40 
Nambour 
Innis fail 
Longreach 
Nambour 
Innisfail 
89 
55 
29 
65 
30 
Figures returned were converted to millilitres and an average of the three 
days' record made for each child. Each average was then regarded as the average 
daily intake for a particular individual and mean intake values for a town were­
calculated from these "averages ". 
The total fluid figures (food and drink) for 6-8 year old children in each of 
the three towns are recorded in Table III .  The highest figure listed was 4922 mls. 
in Innisfail (summer) . For the three days on which fluid intake was measured for 
that particular child, the maximum temperature averaged 89° F. ,  minimum tempera­
ture averaged 75° F. ,  and the relative humidity 88 per cent. The lowest average 
figure recorded was 567 mls. (Nambour-summer) , and while no temperature and 
humidity figures are available for Nambour, figures for the nearest town of these 
three days averaged maximum 80° F., minimum 65° F., and relative humidity 
70 per cent. 
TABLE III 
Daily Total Fluid Consumption (mls.) of 6-8 year-olds (food and drink) . 
---
Longreach 
" 
Innis fail 
Nambour 
" 
Town 
Summer 
Summer 
Summer 
. . 
. . 
. . 
. . 
. .  
. .  
. .  
. .  
. .  
. .  
. -
. -
I Mean Amount of fluid 
consumed 
2236 
2036 
19 10 
2450 
1746 
1 939 
Minimum Maximum 
(J amount amount 
recorded recorded 
I 
678 1 104 4097 
685 1263 3503 
669 692 3833 
998 1325 4922 
661 I 81 3  3976 
734 I 567 4008 
The water consumption of 6-8 year old children is tabulated in Table IV. 
I 
Innisfail and Nambour showed an increased water consumption in summer, but 
the mean for Longreach was slightly lower in summer than in winter. All towns 
showed a wide range between minimum and maximum. 
I 
I 
ILongreach 
. Inni�fail 
" ra��our 
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TABLE IV 
Water Consumption (mls.) drunk as liquid by 6-8 year olds 
Town 
Summer 
Summer 
Summer 
. . 
. . 
. . 
. . 
. . 
. . 
.. 
.. 
.. 
.. 
.. 
. . 
Mean I 
989 
951 
7 25 
*(679) 
922 
*{856) 
427 
642 
Minimum I (J value 
recorded 
492 189 
510 237 
488 71 
(368) (7 1 ) 
508 189 
(358) (1 89) 
: 
137  126  
266 174 
! 
5.5 
Maximum 
value 
recorded 
2272 
2272 
3218 
(1704) 
2967 
{1512) 
694 
1 141 
*Figures in brackets are obtained when a very large maximum value is omitted and the 
:next highest value used as maximum. 
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Total fluid intake of six to eight year old children in Innisfail (Winter and Summer). 
The figures in Table IV are for water drunk, omitting the estimated amount 
consumed in food. Table V shows the total average daily water consumption of 
6-8 year olds (food plus drink). Once again, Longreach summer consumption was 
smaller than winter, whereas Innisfail and Nambour showed a summer increase .  
TABLE V 
Daily Water Consumption (mls.) of 6-8 year olds-as water drunk, plus 
estimated amount added to food 
' ' 
I 
i -
1Longreach 
i " 
1Innisfail 
' 
,Nambour 
I I " 
I 
Town 
Summer 
Summer 
Summer 
. . 
. . 
.. 
. . 
. . 
. . 
.. 
. . 
. . 
. .  
. . 
Mean amount 
of water 
consumed 
1483 
1225 
1067 
1450 
915 
1089 
Minimum Maximum 
(j amount amount 
recorded recorded 
675 308 3344 
480 331 2414 
604 Ill 3573 
735 568 3358 
447 126 1988 
492 189 2935 
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Soft drink intake is recorded in Table VI. The table shows the percentage 
of children who drank soft drinks on at least one of the three days of the 
questionnaire, and in all three towns this percentage was never less than 43 per 
cent . ,  and did not exceed 64 per cent. 
TABLE VI 
Daily Soft Drink Consumption (mls.) 
Percentage I I who drank Mean Minimum Maximum Town soft drinks amount a amount amount 
on three consumed I recorded I recorded days of I I questionnaire I --- -
I 
---- ----·--- -
I Longreach 64 266 I 166 19 631 .. " Summer .. *59 264 210  32 852 
Innis fail .. 43 180 128 47 568 
Summer .. 43 293 163 63 568 
Nambour . . 46 168 148 38 947 
Summer . . 60 198 149 47 I 757 " 
I 
*Calculated for a total of only twenty-nine children. 
Milk intake by the children in the three towns is shown in Table VII .  
Nambour and Innisfail schools receive the free Government issue of one-third pint 
of milk daily, but at the time of the questionnaire Longreach schools did not 
participate in the scheme. 
TABLE VII 
Daily Milk Consumption (mls.)  of 6-8 year olds-as fluid drunk and 
estimate contained in food 
I 
I a I Minimum Maximum Town 
Longreach 
" Summer 
Innis fail 
" Summer 
Nambour 
" Summer 
. . 
. . 
. . 
. . 
. . 
.. 
. . 
.. 
. . 
.. 
. . 
. . 
. . 
. . 
.. 
. . 
. . 
Mean value value 
767 31 9  284 1 702 
804 523 1 77 2343 
867 309 260 1814  
1015 579 1 90 2603 
816  374 189 2177 
852 4 1 7  1 8 9  I 2271 
The average daily milk consumption is slightly less in summer. Table VIII 
records the average daily tea consumption. A fairly high percentage of 6-8 year 
old children drank tea on at least one of the three days of the questionnaire-at 
least half of the children questioned in Innisfail and over 40 per cent. in Nambour 
and Longreach. (Longreach summer percentage is calculated from the small total 
response of twenty-nine questionnaires) . 
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TABLE VIII 
Daily Tea Consumption (mls.) of 6-8 year olds 
I 
Mean 
Percentage amount (J Maximum Minimum 
Town who drink of tea amount am,ount 
tea consumed I recorded recorded 
I
Lon:oh . .  - , - -. .. 43 1 67 108 378 24 
Summer . . I *28 135 56 228 2 1  Inriisfail . . 50 231  157  615  32 
" 
Summer . . I 53 288 223 820 63 
INa��our . . I 
43 278 228 852 19 
Summer . .  43 207 135  568 36 
I 
*Only twenty-nine in the total response ; eight drank tea. 
I 
I 
I 
IBushells Billy . .  King . .  
Highfield 
Lanchoo 
Goldenia 
Pura 
. .  
Lipton 
Melba 
Robur 
Brand 
. 
. 
. .  
. 
. 
. 
. 
. . 
. 
. 
. . 
. . 
. . 
. . 
. 
. 
. . 
. 
. 
. 
. 
. 
. 
. 
. 
. . 
. 
. 
. 
. 
. 
. 
"No particular brand" 
/No details supplied 
I Total . . 
. . 
. . 
. . 
. 
. 
.
. 
. 
. 
. 
. 
. .  
. 
. 
. . 
. 
. 
. .  
. .  
.
.
 
. . 
TABLE IX 
Brands of Tea Used 
. .  
. .  
. 
. 
. . 
. .  
. . 
. . 
. .  
. 
. 
. 
. 
. 
. 
. . 
.
.
 
I Longreach 1 5  
4 
1 
5 
1 
-
-
-
-
-
-
-
26 
TABLE X 
Innisfail 
2 3  
-
-
2 
5 
-
-
9 
-
-
2 
3 
I 44 
Nambour Brisbane 
23!- 1 8  
3 -
9 4 
10  2 
9J- 5 
3 1 
l -
3 l 
2 -
- l 
1 1 
l l 
I 66 34 
Time tea allowed to brew before pouring 
Longreach 
--
I 0 1 
I 1 2 
I 
2 1 
3 8 
4 2 
5 5 I 
5-10 1 
1 0  6 
1 0-15 -
Innis fail 
1 
1 
3 
5 
3 
12  
2 
1 1  
2 
Nambour I Brisban�- I Total 
-
�--=
-
- 4 
----
2 
1 
7 
1 0  
4 
27 
5 
7 
1 
1 5 
2 1 3 
5 28 
2 1 1 
12  56 
2 1 0  
8 32 
3 
63 
I 
I 
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The frequency figures appearing in the tables are also shown as histograms­
see Figures 3-14. 
Table IX and Table X contain information on the time allowed for tea to 
brew and the choice of brand. 
The data from 6-8 year old University Dental Clinic patients (Brisbane) are 
tabulated in Tables XI and XII. Brisbane has a climate similar to Nambour, and 
the fluid intake figures are also similar. 
The data from Brisbane Kindergartens (3-5 year olds) are summarized in 
Table XIII .  
In comparing the figures from the 3-5 year old Brisbane children with the 
6-8 year olds, it is seen that the total fluid consumption is higher in the 3-5's .  Milk 
consumption in the 3-5 year olds is almost one and a half times the value recorded 
for the 6-8 year olds. Soft drink and tea consumption is slightly higher in the 
6-8 year old children. 
TABLE XI 
Daily Total Fluid Consumption (mls.)  of Brisbane children (March-May, 1956) 
I Minimum Maximum I 
Age Mean cr I amount amount recorded recorded 
'--· 
6-8 1 703 550 81 1 3623 
3-5 1 893 675 524 4052 
TABLE XII 
Daily Fluid Consumption* (in mls.) of 6-8 year old Brisbane children 
(March-May, 1956) 
I Number I drinking 
questioned fluid on 
day of 
Minimum 
intake 
recorded 
Maximum 
intake 
recorded 
Fluid Number particular Mean 
� 
I questioning 
-Tota
l -- �--S5--- :---85---I-l-6_6_3 _ _ _  5_ 5_5·-l---8-1_l ___ l: 3623 
1 fluid 
Tea I 85 34 I 222 
'I 147 !�- -6-0--�---85_8 __ I ( = 40 %) - I I-
M
-
i
-
l
k-- :�- - -
85
--
, 84 I 696 I 31 0 I 35 ---=[=-�716 -1 -Soft·-[--g;--� 37 I 269 :1· 1 03 11 1 43 I 57 2 1 Drinks / 1 ( = 43 %) j 1 i 
* From single day questionnaire. 
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TABLE XIII 
Daily Fluid Consumption* (mls.) of 3-5 year old Brisbane children 
(March- May, 1 956) 
I I I Number I 
I drinking Minimum Maximum 
I Fluid ' Number particular Mean a intake intake : questioned fluid on recorded recorded 
I · day of I questioning 
-- --
Total 120 120 1937 749 524 5525 
fluid t l l9 1 1 9  1 905 686 524 4544 
- --- -
�:�-
120 28 208 136  47  572  
( = 23 %) -------
120 1 1 9  983 396 142 2402 
- --
I Soft 120 69 213  107  57  572 
Drinks 
I ( = 57 %) I I 
*From single day questionnaire . 
tFigures obtained if large maximum 5525 is excluded. 
DISCUSSION 
Most estimations of the optimal fluoride level in a water supply have been 
based on the work of McClure (1943) . Yet, as Neumann ( 1958) points out, McClure's 
figures are based on "assumptions and calculations rather than actual histories ". 
McClure (1943) , himself, states that his figures are estimates, and that he based 
them on Adolph's proposition that the daily water requirement equalled 1 cc. per 
calorie of energy in the diet. Water drunk per se or as soft drinks, etc. , was 
calculated either as 25 per cent . or 33 per cent. of the total estimated requirement. 
His table showed : 
I Water requirement (ml . )  Water drunk per se 25 % 
I or as soft drinks 33 % 
1-3 
1200 
390 
480 
AGE 
4-6 
1600 
520 
640 
7-9 
2000 
650 
800 
Whenever McClure's work is referred to, he is quoted as estimating 1200-
1600 mls. as the daily water intake of the average child. It has been assumed that 
-this range does not vary greatly and that the intake of water is less variable than 
other fluid items, e.g., milk. 
McClure (1943) did not make these claims ; in fact, he mentioned that the 
drinking water intake was a variable factor, influenced by muscular activity and 
climate. 
The work of Crosby and Shepherd (1957) shows the wide variation in the 
daily fluid intake of children. This has been confirmed in the present study­
.see the histograms in Figures 3, 4, and 5. 
I 
I 
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It is probable that with regard to fluid intake, such a unimodal frequency 
distribution is merely the result of normal biological variation. 
The bulk of fluid intake values cluster around the mean in a fairly narrow 
range. As Crosby and Shepherd (1957) point out, if the fluoride level were selected 
to match the mean intake range, there would be a number of children who would 
not receive the optimal benefit from fluorine : at one tail there would be an inadequate 
intake of fluorine because of a lower water consumption, while at the other tail 
there would be some who would be consuming at least twice the optimal amount 
of fluorine. They also discuss this distribution of water intake in its possible 
relation to the distribution of enamel mottling. It is interesting to look at the 
reported incidence of dental fluorosis. Underwood (1956) refers to a survey by 
Dean of the distribution of the six grades of enamel mottling in 289 children who 
were living in the one area and drinking from the same water supply. A graphical 
representation of these figures is shown in Figure 15. Underwood states : "It is 
apparent that this conforms to a normal monomodal frequency distribution and 
is merely a manifestation of normal biological variation". 
It is true that many such unimodal distributions are the result of biological 
variation ; in fact, this may explain the frequency distributions of water intake, 
milk intake and fluid intake in general. Thus, Underwood's statement should 
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FIGURE 15  
Histogram of  the frequency of  enamel mottling from incidence figures collected by Dean 
(1938)-see Underwood (1956) . 
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perhaps be held to include variation in the water intake as an aspect of "biological 
variation" ;  it seems more likely that the varied enamel mottling is more a 
sign of variable intake than of variable response among individuals. 
If fluid intake figures vary in Australia as these two studies indicate, then 
presumably a similar frequency distribution might occur in other countries. So 
far, apparently, fluoride levels in most fluoridation schemes in the United States 
of America have been satisfactory, in that the majority of children have benefited 
by a caries-reduction-without-mottling. Only a small percentage show "non­
objectionable" mottling. 
According to Monier Williams (1950) , "perhaps a total daily intake of 2 to 3 
mg. ,  not more than half of which is derived from water, may be assumed to be 
below the limit of toxicity for young children in so far as dental fluorosis 
is concerned" .  
This range (1 mg. t o  1 .5  mg. from water drunk) seems t o  b e  sufficiently 
large to prevent objectionable enamel mottling even in those children with a large 
fluid intake. 
But what of the effect of a large intake of other fluoride-containing items in 
the diet ? In Australia, particularly, what is the effect of tea drinking ? 
This has been studied and reported by Crosby and Shepherd (1957) . In 
two groups of children they found a mean intake of 35 mls. (winter) and 53 mls. 
(summer) by 3-5 year olds and mean values 227 mls. (winter) and 173 mls. (summer) 
by 12-15 year olds. Their groups of children were too small in number (16 and 18) 
to make estimates for a community of the percentage of children drinking tea ; 
and no estimate was reported by them. 
In the present investigation, a percentage has been calculated as shown in 
Tables VIII,  XII and XIII. Twenty-three per cent. of the kindergarten children 
(under 5) and between 40 and 50 per cent . of 6-8 year olds drank some tea. The 
mean intake by the 3-5 year olds (120 children) was higher than that recorded by 
Crosby and Shepherd for this age group : 208 mls. compared with 53 mls. and 35 rnls. 
No 6-8 year old group was investigated by Crosby and Shepherd and no 
comparison can be made with this present report. Overall, the range of intake of 
tea is wide, but the mean (about 200 mls. )  is similar to Bransby's estimate of tea 
intake by children in England. The maximum daily tea intake value for a child 
recorded by Crosby and Shepherd was 850 mls. ; the maximum intake in the present 
study was l l36 mls. 
It is the incidence of high tea drinkers which is of interest. The fluorine 
content of a tea infusion can be high, particularly if it is made with fluoridated 
water. Harrison (1950) made fluorine estimations on brews made from a number 
of brands of Ceylon and India tea purchased in New l'ealand and reported concentra­
tions ranging from 0.45 to 0.93 parts per million. She also found that most of the 
fluorine in the tea leaves was extracted after three minutes of brewing. Longwell 
(1955) reported 0.6 to 1 .4 parts per million of fluorine in medium strength infusions. 
The National Health and Medical Research Council report of 1953 quoted 
unpublished data of Macfarlane (1953) as showing that 2 .5 parts per million would 
be the highest fluorine concentration likely to be met in Queensland, with the 
Ceylon and India teas currently marketed. 
Crosby and Shepherd state that tea would not be a significant source of 
fluoride to the child population (based on a mean daily intake of 35-53 rnls. ) .  This 
is probably also true should the mean daily intake be as high as 200 mls. of tea 
(as reported in the present study). 
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However, in each town investigated there were always a few with high tea 
consumption. The question arose : what would be the probability of dental fluorosis 
in any one of these children if his high intake of tea were also associated with a large 
water intake ? To study this, tea intake was plotted against water intake (see 
Figure 16) . There is no apparent trend of association between tea and water 
intakes, although there are a few with a high tea consumption coupled with a high 
water consumption. The fluoride level should be gauged to offset the possibility 
of any disfiguring enamel mottling in these few. 
The popularity of brands of tea and the times of brewing are reported in 
Tables IX and X respectively. From the figures it is apparent that the maj ority 
of people allow between 3-5 minutes for the tea to brew and from Harrison's work 
(1950) the majority of fluorine would have been extracted into the infusion in that 
time. No figures were available on the fluorine content of the teas locally available 
and listed in Table IX. 
Milk has been suggested as a suitable vehicle for fluorine, but those who do 
not favour it claim that milk would be unsuitable because its intake is much more 
variable than water consumption. Neumann (1957) has disagreed with this and 
has counterclaimed that milk consumption by the Long Island children he studied 
was less variable than their consumption of tap water. 
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The figures of Crosby and Shepherd and those of the present study would 
indicate that milk intake is just as variable as water-(compare Figures 9, 10 and 
11  with Figures 6, 7 and 8)-and so from the aspect of variability, milk has no 
advantage over water as a vehicle for fluorine. 
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In Queensland, fluorine in milk could be well supervised, both in its · addition 
and in its dispensing, through the Government free-milk scheme. Under the scheme 
one-third of a pint, five days a week, is given to each child attending a pre-school 
centre (3-5 years) or school (5-14 years) . For most children, fluorine supplements 
in milk would not be available until 5-6 years of age. The scheme, of course, does 
not operate on Saturdays and Sundays, public holidays or school vacations (at least 
nine weeks each year) . The free-milk scheme has too many disadvantages. Further­
more, there is still insufficient evidence to show the effectiveness of milk-fluorine 
in controlling caries, although a very limited practical study report has recently 
appeared (Light, 1958) . 
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An increase in water consumption by soft drink bottlers has been used by 
Stadt in Charlotte, North Carolina, to estimate the variation in water consumption 
by children in the area. By using these figures, he developed a schedule of fluoride 
levels for each month of the year. Stadt has recognized the need for a variation 
in the fluoride level with different climatic conditions, and has stated that his method 
is to be considered as only a preliminary approach to this general problem. 
In the present study, no figures have been obtained on the water consumption 
of soft drink bottlers in Queensland, but the questionnaire collected data on the 
consumption of soft drinks by children in winter and summer. These data are 
shown in Tables VI, XII and XIII. 
0 
3 
lL 
:<f.'S 
� 
FIGLRE 1 9 .  
"tiJM1 OtT Y KEY .  
i* ) qo 
t 80 - �0 
'0 - so 
X ( �  )40 
0 ( <fO 
5�7�0�------------�=-------------��--------------,�oo 
Total Fluid Intake (Summer) by six to eight year old Longreach children plotted against the 
maximum temperature and showing the effect of the humidity of the day that the fluid intake 
was recorded . 
72 B. J .  KRUGER 
Between 40 per cent. and 60 per cent. of the children supplyl.ng answers drank 
soft drinks on at least one of the three days of the questionnaire. In the towns 
Longreach and Innisfail (hot climates) , no difference was recorded between the 
summer and winter percentages of those drinking soft drinks ; but in Nambour 
(temperate climate) , a greater percentage drank soft drink in the summer than in 
the winter. The general trend seemed to be for an increased intake in summer. 
However, the soft drink consumption also seems to be variable and the histograms 
for soft drink intake (Figures 12, 13 and 14) show a similar frequency distribution 
to those for other fluids. 
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As Crosby and Shepherd point out, the relationship between fluid intake 
and temperature has been shown previously, and they also established a well-fitting 
curve. It has not been possible to show the same relationship in the present study 
(see Figure 17 ) .  
Humidity data were also available for Longreach and Innisfail and these 
have also been plotted into temperature-fluid intake figures-see Figures 18 to 25. 
No:humidity affect was demonstrated with the data obtained in this survey. 
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Water Intake (Summer) by six to eight year old Longreach children plotted against the maximum 
temperature and showing the effect of the humidity of the day that the fluid intake was recorded. 
76 
� 
,; ...... 
!, 
.., 
X: 
� 
� 
ll: 
w 
� 
1500 1  
500 
B. J. KRUGER 
F I G U R E  24 .  
t 
t 
. . 
f : 
t 
t 
t 
t 
# 
. . 
t • 
.. 
* t 
HUI'I I D I TY  KEY '"=' I  ) 'lo 
t So - ' o  
• t. o - 9o 
0 �----------------�----------------�----------------� 
To So 100 
M A X . T E M P.  
FIGURE 24 
Water Intake (Winter) by six to eight year old Innisfail children plotted against the maximum 
temperature and showing the effect of the humidity of the day that the fluid i ntake was recorded. 
� 
..; 
e 
WJ 
� 
<! 1-
z: 
a:: 
UJ 
I-
<! 
3 
FLUID INTAKE OF UNDER EIGHT YEAR OLD CHILDREN 
HUP\I D < T Y  I<EY 
zooor # > 'lo 
<SOO 
•ooo 
Soo 
t 80 - '10 
6o - So 
FI G U R E  2 5 . 
# 
tl: 
t t 
# :11: • •  # • . 
# 
0 �----------------�----------------- -=�----------------� 70 SQ 'fo I Otl 
MAX . TEMP. 
FIGURE 25 
77 
Water Intake (Summer) b y  six to eight year old Innisfail children plotted against the maximum 
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Water Intake (Summer) by six to eight year old Innisfail children plotted against the maximum 
temperature and showing the effect of the humidity of the day that the fluid intake was recorded. 
78 B. J .  KRUGER 
Calculation of the optimal fluoride level : 
Galagan (1957) has studied the effect of temperature on water consumption 
and developed a formula for calculating optimal fluoride concentrations. 
The formula is : 
Parts per million of fluoride = 
0i4 
where E = the estimated average daily water intake for children (up 
to 10 years) in ozs. per pound of body weight. 
E is calculated from E = - 0.38 + 0.0062 T 
where T = mean maximum temperature in degrees Fahrenheit (average 
of 5 years) . 
His report included a table of suggested levels : 
Mean maximum temperatures and corresponding recommended 
optimum fluoride concentrations. 
Mean maximum temperature Recommended optimum fluoride 
(degrees Fahrenheit) concentration (parts per million) 
50.0-53 .7  1 .2  
53. 8-58 .3  1 . 1  
58 .4-63 .8  1 .0 
63 .9-70.6 0.9 
70. 7-79. 2  0 .8  
79 .3-90.5 0 . 7  
The following table shows the suggested levels of  fluorine for N ambour, 
Innisfail and Longreach : 
(a) calculated from Galagan's formula ; 
(b) taken from Galagan's table ; 
(c) taken from National Health and Medical Research Council (provisional 
table (1953) ) .  
--- -- ----��--------------�------------ , 
Towns 
I Galagan' s  Formula Galagan' s  Table 
NHMRC Table 
Nambour . .  - -�-----0.7-0. 8 - - - 0 . 8 0 . 8 
Innisfail �-- - -------0. 7---- - � - 0.7  ' 0 . 7  I 
Longrea;h----- · - - -Q.6·--- �------o:7--- -----0 . 6-- -� 
These estimates would seem to be satisfactory for the majority of 6-8 year 
olds, if the figures in Table V are representative. A higher intake will, of course, 
occur with those at the extreme. 
In Figure 16 it can be seen that there were a few children who had a higher 
tea intake coupled with an overall high fluid consumption. What would be the 
added effect of the fluorine in the tea infusion ? The original data revealed one 
child in Longreach, two in Nambour and three in Innisfail who had extreme 
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tea + water consumption. The expected daily intake by these children (as 
calculated from recommended levels of 0.6, 0.8 and 0.7 parts per million respectively) 
would be 2.72 mg. , 2 . 14 mg. ,  2 .2  mg. , 3 .05 mg. , 3 . 17  mg. ,  and 2 .03 mg. 
However, even in those few with the high intakes, the excretion of fluorine 
by sweat and urine may reduce the amount retained by the body. Urinary excretion 
appraisal is a most important and valuable criterion of fluoride intake. Recent 
work by Crosby and Shepherd (1958) has shown that as much as 50 per cent, of 
the excreted fluoride may appear in the sweat-a higher value than that reported 
by other workers (e.g., McClure, Mitchell, Hamilton and Kinser 1945) . 
In hotter climates, such as Queensland, fluoride intake appraisal should 
perhaps be extended to study sweat excretion of fluoride as well as urinary excretion 
of fluoride. It would seem important that some excretion appraisal be made when 
any fluoridation scheme is commenced in Queensland. 
SUMMARY 
1 .  A survey was made during 1956 and 1957 of the fluid intake of under eight year 
old children in three distinct climatic zones of Queensland. 
2. The variability of fluid intake is reported and its effect on fluoride levels discussed. 
3. The methods of estimating an optimal fluoride level are described and the import­
ance of appraising the level by fluoride excretion studies is discussed. 
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